The paper evaluates fi y-year series of meteorological data measured at the experimental fi eld station of Žabčice training farm belonging to Mendel University in Brno. The evaluated temperature and precipitation data from 1961 to 2010 were divided into the normal period of 1961-1990 and the subsequent period of twenty years from 1991 to 2010. In addition to the monthly data, diff erent parts of the year were assessed and compared. The fi ndings of this local study carried out in the warmest and also the driest locality in the Czech Republic imply a change in the development of climate. Ten of the twelve months show higher average temperatures in the last two decades and similarly, a change in the rainfall distribution during the year has been observed. The decline in rainfall can be seen in spring period while the increase is evident in summer time. The highest diff erence in monthly temperatures of the two evaluated time periods was recorded in July
Žabčice agroclimatic station was established in 1928 on the premises of Žabčice training farm and was aimed to monitor basic meteorological data for the needs of teaching and research at the University of Agriculture in Brno. Right in the middle of this exploration area specifi c measurements and observations were carried out to support fi eld experiments. Continuous measurements of basic meteorological elements in daily step are available from the beginning of the 1960s (1961), among which air temperature (°C) and precipitation total (mm) are the most frequently used data collected on the site of the training farm. Based largely on these, Rožnovský and Svoboda (1995) work analyses selected meteorological and agroclimatic characteristics for the Žabčice area in the normal period of . The presented study focuses on the comparison of the same meteorological elements elaborated on the basis of daily data with the following twenty-year period of 1991-2010. It is aimed i) to compare the monthly air temperature and precipitation totals data, ii) to identify the diff erences for both monitored periods and from the meteorological point of view theoretically evaluate their potential impact on fi eld crops growing, and iii) to judge whether the possible changes correspond with the climate change scenarios for the region of southern Moravia.
The detailed long-term meteorological observations connected with fi eld crops growing experiments in one of the warmest and driest sites of the CR are also of great value for the discussion of climate change impacts. It is in climatically extreme localities, and Žabčice ranking in the warm and dry area with moderate winter (Tolasz et al., 2007) in the CR meet this condition, where it is possible to confi rm or refute hypotheses of the changes of meteorological elements focused on the changes of temperature or rainfall totals and distribution. At the same time, with such a long series, it is to some extent achievable to validate regionally the success rate of climate change scenarios trends resulting from the Global Circulation Models.
MATERIALS AND METHODS
Agroclimatic station, where meteorological measurements are currently carried out, is located on the grounds of the training farm between Žabčice and Židlochovice, approximately 25 km to the south of Brno. Its geographic coordinates are 49°1'18.512"N and 16°36'56. 035"E and it is a locality of plane character with the altitude of 179 m a.s.l. in a typical agricultural area with a high portion of arable land and rare occurrence of woods. The main measuring instruments until 1995 were the station rain gauge, minimum and maximum thermometer, psychrometer, thermograph, and hygrograph. In the period of 1961-1995 the data were obtained from the site (a part of the station) located in the training farm in the distance of about 1 km from the present position of the agroclimatic station in the centre of the training farm grounds. Here the operation of the automated measuring systems started in 1995. Due to a very short measuring interval, this is signifi cant also for the fi eld experiments, e.g. in relation to the description of individual agrotechnic interventions. The basis for the current data collection is data loggers, or centrals (from Cambell fi rm) with a several-month data capacity, which are connected to meteorological sensors measuring in twosecond intervals. The data are stored and recorded as fi een-minute averages (e.g. temperature) or sums (e.g. precipitation). The station is equipped and the sensors are placed in accordance with the "Instructions for meteorological observers" issued as a methodical instruction by Czech Hydrometeorological Institute (Tolasz, 2003) .
The database currently contains daily values of selected meteorological elements from 1961 to 2012 of which multi-day (fi ve-day, ten-day, monthly, and annual) averages for temperature are counted for the needs of this study according to the equation (1). 
The data were processed in the form of annual, quarterly (Q1-Q4), and monthly items. At the same time, the following periods were evaluated -1 April to 30 September, generally understood and from the practical viewpoint called growing season, and so-called climatologic seasons (climatologic spring from 1 March to 31 May; climatologic summer from 1 June to 31 August; climatologic autumn from 1 September to 30 November; climatologic winter from 1 December to 29 February).
For the purpose of the impact on fi eld crops growing, the above-mentioned data were supplemented with the processing of temperature and precipitation data according to the WalterLieth climate diagram. This enables the overall evaluation of changes or statistically signifi cant/ insignifi cant trends of the meteorological elements development in both monitored periods (i.e. 1961-1990 and 1991-2010) as well as the incidence of meteorological drought.
RESULTS AND DISCUSSION
The monthly temperature and precipitation data are of high informative value regarding the course of weather during a given year. These data eliminate short-term extremes and they are also suffi ciently robust to describe possible changes or trends from the long-term climatic point of view. Generally, multi-day averages and totals are always calculated from daily values. These were measured manually on the monitored area till the middle of the 1990s (on the remote site of Žabčice farm) and later with the use of automatic stations (PPS). As shown by Možný et al. (2012) , the change of the measuring method may also bring about a change of values, most frequently in the form of systematic error. The homogenization of data series recorded by the observer and the automatic systems as well as the comparison of the simultaneously measured data from both sites was accomplished by Brotan et. al. (1995) who proved a statistically signifi cant correspondence between the data measured at both localities.
The analysis of fi y-year series of monthly temperatures (Tab. I) divided into thirtyyear (standard) and twenty-year (long-term average) periods shows the increase of average monthly temperatures in ten of twelve calendar months. Concerning the absolute value, there is a considerable diff erence in the periods of spring and summer months (April-August) while the decrease in the average monthly temperature is shown in December only. When evaluating the temperature for the given period of 1961-2010 from longer -seasonal point of view, there is an evident rise in both Q2 and Q3, that is 1.2 °C (Tab. II, Fig. 1a ), which can be considered a dramatic change in the climatic conditions of the assessed locality especially in Q2 period when there is a simultaneous decrease in the monthly rainfall totals (Fig. 1b) . The reason for lower rainfall totals can be the change in the occurrence of synoptic situations, which is for the CR territory analyzed in detail by Trnka et al. (2009) , in combination with the increased capability of warmer air to absorb water vapour, increasing thus the value of its dew point and causing less condensation products and clouds to be formed. It is the statistically signifi cant rainfall decrease in spring season (Q2), at the time of intensive biomass growth that is a warning signal for ensuring the fi eld production in this locality, as analyzed in detail by Žalud et al. (2009) . On the other hand, the increase in rainfall in the period of 1961-2010 seems to be directly connected with the rise of temperature in this period since the stronger convective streams support the occurrence of vertical clouds and the storms related to them. The consequent precipitation is o en of torrential and erosive character. The change of climatic conditions is also confi rmed by ten-year trends (Tab. I), which show great statistical provability especially in the average temperatures in the period of May-August as well as in Q2 and Q3 periods (Tab. II). Concerning monthly rainfall, the statistical signifi cance for tenyear trends was only found for Q2 (decrease) and Q3 (increase).
The analysis and comparison of climate diagrams (Fig. 2a, b) for the periods of 1961-1990 and 1991-2010 indicate a clear shi of the precipitation maximum to summer season and a simultaneous increase of rainfall in autumn. Together with the rise of spring temperatures, the dry season starts to appear right at the beginning of vegetation which is an attribute of longer growing season and higher potential evapotranspiration. Providing this trend continues, the theory of drought occurrence (e.g. Brázdil et al., 2009 ) will be confi rmed as the most signifi cant limit for the agricultural production in this particular climatic region. Alongside the incidence of extreme temperatures mainly in blossom season, this becomes a regionally important meteorological factor infl uencing fi eld crops yields of the corn-production type (Trnka et al., 2012 Kalvová et al. (2002) state for the CR territory to 300 m a.s.l. the increase in temperature for all months with the highest rise in February and then in July and August while concerning precipitation, they assume an increase in winter season and decrease in spring, and contrary to the development in southern Moravia, in summer as well.
CONCLUSION
The fi y-year analysis (1961-2010) of climatic conditions in Žabčice area divided into standard ) and the subsequent twenty-year (1991-2010) periods specifi es several absolute changes and at the same time indicates some trends in climate change at the monitored locality. The results comparing the average monthly temperatures confi rm the climate change scenarios, which as early as the end of 1990s predicted the temperature increase practically in all seasons for the given area and it was also possible to derive higher expected variability of precipitation from them with a great degree of probability. Meteorological trends are closely related to the changes of agroclimatic characteristics, which comprise for example higher potential evapotranspiration or the occurrence of agricultural drought. 
2: Climate diagram characterizing Žabčice locality on the basis of agroclimatic station data in a) the standard period of 1961-1990 b) in the period of 1991-2010. The individual elements in the climate diagram are denoted as follows: a -the course of average monthly air temperatures, b -the course of average monthly precipitation totals, c -the average annual air temperature (the period = April to September), d -the average annual precipitation total (the period = April to September), e -the average of daily minima of air temperature in the coldest month, f -absolute minimum air temperature, g -the average of daily maxima of air temperature in the warmest month, h -absolute maximum air temperature, i -months with the average minimum temperature < 0 °C, j -months with the absolute minimum temperature < 0 °C.

Appendix I: Monthly average temperatures at Žabčice training farm in the period of 1961-2010
SUMMARY
The article deals with the analysis of meteorological elements in one of the driest and warmest areas of intensive agricultural production in the Czech Republic. Contrary to numerous spatial studies of European or regional (central-European) character, here the local analysis was performed on the basis of the measurements of basic meteorological elements such as air temperature (°C) and rainfall total (mm). Annual, monthly, quarterly, and climatologically defi ned periods of time were elaborated and assessed for the normal period of and subsequently for the period of 1991-2010, relying on daily data. It was found out that ten months (except October and December) have higher average temperatures in 1991-2010. The greatest diff erences were reached in spring (April-June = Q2) and summer months (July-September = Q3) when there is an identical increase of 1.2 °C in both Q2 and Q3 periods. The greatest diff erence of average temperature occurs in August and that is 1.7 °C followed by July with 1.4 °C. The increased temperature causes e.g. prolonged growing season, when mainly fruit trees or grapevine may be more threatened by spring frosts or the accelerated achievement of temperature sums necessary for the coming of individual phenological phases. In combination with the decrease of rainfall in spring season, in 1991-2010 it is possible to observe more frequent occurrence of meteorological and consequent agricultural drought, which is confi rmed by climate diagrams (Walter, Lieth, 1960 ) data for both assessed periods. Monthly average temperatures are in contrast with precipitation change, especially from the point of view of Q2 and Q3 periods, when in Q2 a signifi cant decrease of monthly totals occurs while in Q3 the precipitation total is higher. A probable cause of this situation may be the increasing air temperature and the development of convection currents which in spring season act against the falling of rain while in summer season they contribute to the formation of storm clouds and the incidence of intensive erosion-causing rains.
